position effect variegation (PEV).
This effect is attributed to 'spreading' of the heterochromatic form of packaging. The observation that heterochromatic packaging can lead to gene silencing supports the suggestion that this mode of chromatin assembly emerged as a defense to minimize the activity of invading retrotransposons and transposable elements.
In contrast to histone hypoacetylation and H3-K9 methylation, 5-methylcytosine (5mC), a third mark of silent chromatin in most eukaryotes, is a modification of the DNA itself. Postreplicative methylation of cytosine is carried out by a diverse group of DNA methyltransferases. Some of these are capable of de novo methylation, whereas others primarily maintain the pattern of methylation by acting preferentially on hemimethylated sites after replication. CpG is the most common site of methylation, but CpNpG sites and asymmetric sites are also used. Why this mark is prominently used in some eukaryotic genomes, but not in others remains a puzzle.
What is remarkable is the number of interactions between the three major biochemical marks -histone hypoacetylation, H3-K9 methylation and DNA methylation -during heterochromatin formation. Each of the epigenetic marks can be directly propagated and each can influence the acquisition of the other two. For example, genetic analysis shows that in Neurospora crassa DNA methylation is completely dependent on H3-K9 methylation, and a similar but less complete relationship has been found in Arabidopsis. Conversely, loss of targeted DNA methylation can lead to H3-mK9 depletion. A mechanism for this is suggested by the observation that the 5-methylcytosine binding protein MeCP2 can recruit both histone deacetylase activity and H3-K9 methyltransferase activity. One's general impression is that of an internally redundant system, designed to maintain continuous silencing. While HP1 is commonly present in eukaryotes, it is not universal. In particular, it is not present in the yeast S. cerevisiae. Here the SIR complex plays a key role in establishing and recognizing a pattern of histone modification (hypoacetylation, particularly of lysine 16 of histone H4), thus providing a similar means for the spreading of heterochromatic packaging. In this instance, heterochromatin formation is targeted to the telomeres and to the silent mating type loci by specific protein-protein interactions. How HP1 is targeted to specific domains remains to be resolved. Dicer (dcr1) or RdRP (rdp1) in S. pombe, which unlike higher eukaryotes contains single copies of these genes, cause defects in heterochromatin assembly. Specifically, RNAi is required for the establishment of heterochromatin-specific histone modifications, such as H3-mK9, and for the targeting of the HP1 homolog Swi6 to the centromeres and the silent mating-type region of S. pombe. It has been demonstrated that centromere repeats, which are believed to be remnants of transposable elements, are transcribed at low levels, producing doublestranded transcripts. siRNAs generated by RNAi-mediated processing of these doublestranded transcripts appear to provide the specificity for targeting heterochromatin complexes to the corresponding genomic locations. siRNAs corresponding to centromere repeats have been isolated from several organisms. The centromere-homologous sequence (cenH) found at the mat locus of S. pombe is an RNAi-dependent heterochromatin nucleation center that controls silencing throughout a 20-kilobase domain that includes the developmentally important mating-type genes (Figure 2) . 
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